The benzodiazepine site of the GABAA receptor: an old target with new potential?
The gamma-aminobutyric acid-A (GABA(A)) receptors is the target for the most widely prescribed sleep medicines. It is a ligand-gated ion channel, activated by the amino acid neurotransmitter GABA, which normally results in hyperpolarization of neurons leading to reduced action potential firing, and thereby a reduction in neuronal activity. It has a rich pharmacology with a number of separate modulator binding sites. The best studied of these is the benzodiazepine site. Modulation of GABA(A) receptor activity by benzodiazepines produces sedative, hypnotic, anxiolytic and anticonvulsant activities. Short half-life benzodiazepines such as triazolam have been particularly useful in treating insomnia, but concerns have been raised regarding tolerance potential and dependence liability of classical benzodiazepines, which has led to reduced prescribing of these agents. In recent years, the treatment of sleep disorders has moved towards the use of non-benzodiazepine sedative hypnotics. These agents act at the same site on the GABA(A) receptor, but feature less of the problems associated with classical benzodiazepines. Recent progress in our understanding of the diversity and pharmacology of GABA(A) receptor subtypes has provided a rational explanation for the efficacy of these compounds. Findings from preclinical studies reveal promising avenues for the design of better therapeutics in the near future.